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However, composites will vary throughout a 

component... 

Constituent contents • Thickness 
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Standard Slurry Cast Melt-Infiltrated (Ml) 2D & 3D Woven 

Composites 
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Modal Acoustic Emission of CMCs 
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An Example: Hi-Nicalon/CVI SiC 
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Relationship Between AE and Matrix 

Cracking 

°° fiber - BN ’ CVI 90° fiber, BN, CVI 
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Stress-Strain and AE for Different Composite Panels 

Acoustic Emission used to monitor matrix crack density and derive a 
matrix crack distribution 
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For Orthogonal Composites, the 90° Fiber-Tows are 
the Source for Matrix Crack Formation 
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Can Then Use to Model a/e 
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3D Orthogonal a/e Behavior 
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Loading in the Y-Direction 
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ZMI Composite 
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Stress Distributions For Three Y-Direction Oriented 3D 
Composites and Standard 2D Composite 
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Minimatrix Stress Dependence for Matrix Cracking in 

3D Composites 
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> Good correlation for XPLY regions 

>UNI regions unaffected 


UNI Regions Dependent on Height ofZ-Tow: Griffith- 

type Relationship 
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Syl-iBN, BN interphase, CVI SiC Matrix Composites 
’ Balanced weave = 7.9 tow ends per cm 
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Matrix Cracking Dependent on Stress in CVI 

SiC and “Bridging Condition” 
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Good Prediction of a/s Behavior 
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Conclusions 
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Effect of Tow Size and Shape: 

Single-Tow vs. Double-Tow Woven Composites 

Identical fiber volume fraction; Both five-harness satin 
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